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During the nuclear accident at the 

Fukushima power plant, a considerable 

amount of artificial radionuclides were 

released into the marine environment. 

This resulted in contamination of marine 

water, plants, animals and sediment. To 

what extent is the marine environment 

around Fukushima contaminated, how 

will it evolve and what will it look like in 

the future? The United Nations Scientific 

Committee on the Effects of Atomic 

Radiation (UNSCEAR) appointed a 

special team in 2011 to map this out.

Early calculation with D-DAT
Jordi Vives i Batlle, a researcher with 

the Biosphere Impact Studies expert 

group at SCK•CEN, was appointed as 

a member of this international team: 

“It was not possible to take samples of 

wildlife and plant life at the site just after 

The Fukushima nuclear accident dates from 

11 March 2011. SCK•CEN was involved from 

the start in the investigation of radioactivity 

in ocean waters and the effect on marine 

life. Closer to home, our experts are also 

measuring the potential long-term ecological 

consequences of radioactive discharges on 

rivers.

What is the effect of radiation 
in seas and rivers?
Drawing lessons from Fukushima; looking ahead in Belgium

the accident”, he says. “In the first year following the accident, we 

needed to use mathematical models to reconstruct the picture. 

I had already developed my own Dynamic Dose Assessment 

Tool (D-DAT) before the accident. I was able to calculate the 

radiological impact on marine organisms in the days following 

the accident with D-DAT on the basis of the first monitoring 

data.”

Together with scientists from among others Japan, the Unites 

States, Norway and France, the Belgian Nuclear Research 

Centre will examine in detail the sources of radioactivity, how 

they are transported, their bioaccumulation and their impact on 

the marine ecosystem as part of the European COMET project 

(Coordination and Implementation of a Pan-European Instrument 

for Radioecology). The dynamic D-DAT model, which makes 

realistic estimates of the consequences of the accident for the 

marine environment, will be used for this purpose. SCK•CEN is 

coordinating this COMET project.
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Too early for conclusions
A few years after the accident, 

Fukushima’s radioactivity had spread 

into the sea, but there are indications 

that the marine sediments, the 

coastal groundwater and the rivers 

could be a continuous source of 

contamination. Jordi Vives i Batlle puts 

this in perspective: “This localised 

contamination does not present a 

threat to environmental protection in 

the wider sense. My studies show that 

radioactivity in marine fauna and flora 

is generally at a lower level than that 

required to cause a measurable effect. 

Of course, this is according to what we 

currently know about radiation impact. 

But it is still too early to conclude 

that the accident in Fukushima had a 

negligible impact on the environment. 

What is more, if we look at the bigger 

picture, there is not just the impact from 

the radiation. Even if the environment is 

not sufficiently contaminated to cause 

damage, it is still important to continue 

to monitor the situation in the future.”

© Jun Nishikawa
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What about radioactive 
discharges into rivers?
Closer to home, Fabricio Fiengo 

Pérez is researching the impact of 

radionuclides that are discharged into 

rivers: “I develop mathematical models 

to track the migration of radionuclides in 

the biosphere, taking into account the 

dynamic interaction with the river water 

and sediments. These models make it 

possible to assess the potential effect 

and consequences of discharges – 

whether routine or accidental.”

Radioactive waste substances interact 

with sediments in the water. Depending 

on the water currents, the floating 

particles may be deposited and removed 

again with an increased water flow rate, 

which in turn has an impact on the 

distribution and the transportation of the 

contamination. Fabricio Fiengo Pérez 

clarifies this: “The interaction between 

radionuclides and sediments results in 

accumulation in the riverbed sediments, 

so that the degree of contamination 

exceeds the safe limits over the course 

of time. It is important to understand 

how the radioactive elements are 

transported in the river system, so that 

the environment and the population can 

be protected.”
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Biosphere Impact Studies
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Evolution towards a policy tool
The fully developed tool becomes an instrument that the 

authorities can use to substantiate decisions in the event of 

incidents involving discharges of radionuclides. Fabricio Fiengo 

Pérez is now working on four concrete objectives: “I first adapted 

the model for the Mol Nete to make it suitable for the Campine 

Emergency Plan. There will be a model for the Meuse which 

can serve as a diagnostic and predictive tool in the event of an 

accidental discharge. For the River Scheldt, I am developing 

a model that simulates the distribution of radionuclides in the 

Scheldt Estuary and the coastal area. Finally, the model will have 

a user-friendly interface, so that non-specialists and decision-

makers can use the information in a useful way.” 

The river model will have a 

user-friendly interface, so 

that decision-makers can 

use the information in a 

useful way.

Nete, Meuse and Scheldt
There are three locations in Belgium 

where liquid effluents from nuclear 

activities reach nearby rivers: the Mol 

Nete in Ezaart, the Meuse in Tihange 

and the Scheldt in Doel. Fabricio Fiengo 

Pérez has already applied his model 

to the Mol Nete and will focus on the 

Rivers Meuse and Scheldt over the 

next four years. Such an investigation 

is necessary because the River Meuse 

is the source of drinking water for 

about six million inhabitants in Belgium 

and the Netherlands. The Scheldt is 

the principal entrance to the second 

largest port in Europe. Both river basins 

encompass significant nature reserves.  

An accidental nuclear discharge would 

have enormous environmental, health 

and socio-economic consequences for 

Belgium.

Belgian nuclear power plants currently 

discharge waste water with very low 

percentage of radioactivity into the 

Meuse and the Scheldt as part of 

their routine operations. These routine 

discharges have no significant effect in 

either the short or the long term. In the 

event of an incidental or an accidental 

discharge, models need to be available if 

we are to draw up short- and long-term 

reports with regard to the effect on 

people and the environment. In the 

past, rather simple river models were 

used to estimate the transportation 

of radionuclides. These models can 

only be used for routine discharges. 

The Fukushima accident has made it 

clear that we need more sophisticated 

models to enable us to make a sound 

assessment of the risks following an 

incidental or accidental discharge. 


